Selection of systems to perform extravehicular activities, man and manipulator.  Volume 1 - Performance Effectiveness Evaluation Scheme /PEEVS/.  Part C - Worksheets by Saenger, E. L. et al.
General Disclaimer 
One or more of the Following Statements may affect this Document 
 
 This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 
 
 This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 
 
 This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 
 
 This document is paginated as submitted by the original source. 
 
 Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 
 
 
 
 
 
 
 
Produced by the NASA Center for Aerospace Information (CASI) 
https://ntrs.nasa.gov/search.jsp?R=19700023284 2020-03-11T23:25:02+00:00Z
,\?13141S^6^r,
`'• `9'O 3
$	 (ACCESSION NUMBER`
o^	 (THRU)
r (^ j .^
	
--(CODE)----
(NASA CR CR TMX OR Au numoc^^ (C TEGORY)----
c^c	 ^, -.&
,gal	
Cl^
v
MATRIX
3551"es
bLLEC:TiOw OF s y s-i-,:Ms 'ro PERFORM
EXTRAVEHICULAR ACTIVITIES
Man and Mani oulator
Contract No. NASB-24384
Volume 1 - Performance Effectiveness
Evaluation Scheme (PEEVS)
Part C - Worksheets
Prepared For:
George C. Marshall Space Flight Center
National Aeronautics and Space Administration
Marshall Space Flight Center, Alabama 35812
Prepared By:
Kenneth M. Mallory, Jr.
Edward L. Saenger
Thomas B. Malone
Matrix Research Company
421 King Street
Alexandria, Virginia 22314
and
4702 Governors Drive
Huntsville, Alabama 35805
April 27, 1970
^QLDo
h.
MATRIX
NANAAAM
FOREWORD
The following represents work which was performed on a study of Man vs
Manipulator Functions and is the Guidebook on Contract NAS8-24384 1 National
Aeronautics and Space Administration, Marshall Spade Flight Center, Alabama.
This volume (one of two volumes) has three separately bound parts. Part A
contains instructions for using the Performance Effectiveness Evaluation Scheme
(PEEVS). Part H contains PEEVS Reference Data Sheets. Part C contains the work-
sheets required to use PEEVS.
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6.0 SAMPLE PROBLEM
The following worksheets provide a worked, although hypothetical, example
of the PEEVS procedure. Some shortcuts are taken to reduce redundancy.
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	 The ex
e • • • •^ • • • • • • •
Lifetime placeable consumables or the liklihood
tical subs stem_or component usually d
The upper limit on the duration of sta
On—Site Limit may be imposed by astronaut or s
• • • • • • • • • • • Time Limit as energy expenditure or conSUMable r,•
ments.
The capability of an Extravehicular S,
Worksite planned worksites.	 That is, to provid
• i y I	 • • •
Flexabilit y P tran sportation between, and stabilizatp
1 site which has no special hardware fog
Distance from the FSAS origin on tht^ i
I  1 I astronaut EVA ingress/egress hatch or
• • • • • • • • • • • o Range P
stowed position) to the maximum point
may be located.
The proportion of the expected extrav
Environmental which the FSAS could operate. 	 Factor.
• i	 • • • • • • • • • • • Flexibi7.ity
P
tion levels could preclude the use of
The confidence that may be placed in
its assigned functions when called up
• I	 • • • • • • • • • • • Dependability P
confidence will result in a requireme
backup system t	 perform the mission.
The number of crewmen who must devott
Crew tion to FSAS operations. 	 Their roles
• • • • • • • • • • • • Requirements C cargo transport, system support, or t
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t Expendable C
ing life support consumables, propel:
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Interval	 Scale Rating Scale
A uration of system usefulness.
	 This refers to 1. Unlimited
Time — Standard
r "up" time only.
	
The expenditure of irre—
Units (years, 2. Short term
.sumables or the liklihood of failure in a cri—
months
'	
etc.) 3. One time
em or component usually delimits this measure. _ Unknown
, it on the duration of stay at a worksite.
Time	 Standard—
1. Unlimited
imposed by astronaut or system constraints such
Units (hours, 2. Limited—Long Term
enditure or consumable replenishment require—
minutes, etc.)
	 lUnknown
3. Limited—Short Term
y of an F,xtravehicular S ystem to be used at un— 1. Unlimited2. Limited—Special
ites.	 That is, to provide translation and Interface
)n between, and stabilization a:rl actuation at a 3.	 Prepared worksite Or►ly
s no special hardware for FSAS interface. Unknown
n the FSAS origin on the prime vehicle (e.g., 1. Unlimited
% ingress/egress hatch or remote manipulator Lineal — Standard 2. Limited—Medium Range
pointion) to the maximum 	 at which a ;,•.,i•ksite (miles,	 feet, 3 . Close Proximity
etc.)ed. Unknown
on of the expected extravehicular environment 111 1. Unlimited
AS could operate.	 Factors such as high radia— 2. Limited (Specific
could preclude the use of certain systems. conditions)
Unknown
ce that may be placed in a system's performing
—Reliability	 Stan—
1. No Redundancy Require
functions when called upon to do so.	 Lack of
,lard Units (MBTF, 2. Redundancy Required
ill result in a requirement for a redundant or
etc.) Unknown
-m to perform the mission.
)f crewmen who must devote ful'.1  time and atten-
'i operations.	 Their roles might be actuation, Number of Crewmen
port, system support, or backup operations.
equired to operate an FSAS per unit time, includ— Weight per Unit Time 1. Low
pport consumables, propellant, etc.	 It is assumed (pounds per stan— 2. Medium
ion of the expendables will prevent FSAS use.
lard mission)
3.	 High
Unknown
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Mass	 I C
Maintenance
	
Percentage of time in orbit when thk,
Time 	(,	 -
-
tive because of servicin g , preventi,,
Requirements
pair.
Amount of space occupied by the FSAS
Stowed Volume	 I C	 figuration. This space will define
FSAS transport and orbital stowage.
Translation
i	 Stability
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Translation
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• `• • Maneuverability
T'.^ average rate at which an FSAS wi
P	 In some cases an FSAS can traverse a
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The maximum acceleration/deceleratiot
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programmed flight path.
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ibsystem failure.	 Of primary concern is the
in EVA astronaut to the prime vehicle.
2. Integral to System
3.	 Extra
Unknown
1. Light;lit of the FSAS, less expendables.	 Weight (1 -C)-For a
Standard Mission 2. Moderate
(pounds, ounces, 1. Heavy
etc.) Unknown
me in orbit when the FSAS will	 inopera- 1.	 None
servicing, preventive mairitenoiLce,
	 or re- _'.	 Infrequent
.3.	 Frequent
Unknown
occupied by the FSAS while in a stowed con-	 Volume - For a Stan 1.	 Small
i.s space will. define the requirements for	 .lard 'Mission (Cubic_'. Moderate
► nd orbital stowage.	 feet, etc.) 3. Large
Unknown 
1.	 Fastat which an FSAS will move between points, 	 Velocity - Standard
n FSAS can traverse at a higher rate; how- 	 Units (Feet per 2. Medium
_)mfort, and rate of -xperidable consumption 	 second) 3.	 Slow
red. Unknown
oleration/deceleration rate available to the 	 Icceleration, Decel
eration - Standard
1.	 High
2. Medium
Units	 Feet per 3.	 Low
second	 ) Unknown
1.	 Stablequired for an FSAS to return to a programmed 	 Time (minutes,
being offset.	 seconds) - Standard
offset
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2. Moderate Stability
3.	 Instable
Unknown
an FSAS can cliarige direction to avoid an ob-	 :Angular Accelera- I.	 High
ct a different worksite, or to follow a pre-	 tion - Standard
ht path.	 Units (Degrees per
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2.	 Med iUril
?.	 Low
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The maximum force which can be app
Actuation Force , worksite.	 This force is, for an a
(Normal) direction,
The maximum sustained force which
•I
Actuation force ator at a worksite.	 This force is
•	 !
I
• • •	 •
I	 ^
• (Rotation) P wrist rotation.
Worksitc
The maximum package weight (1—G)
• •
i
• ! •
	
• • • Mass Handling P by an actuator between points at
Limit
Worksite
The maximum package size which cai
• • • I • • • • Size Handling 1' actuator at a worksite.
Limit
Average difference between actual
Actuator
position.
• • • • • • • • • Position I ,
Accuracy
Average difference between actual
i Actuator
for orientation. 
• I	 • • • • • • • • Orientation I'
I
Accuracy
The surface describing the point
I Woeac
R he
the reach of an actuator.
• • • • • • • Reach P
Envelope
The distance over which cargo ma%Cargo
•	 • • • • • • • I	 • Transport P
Range
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Interval	 Scale Rating Scale
rce which can be applied by an actuator at a Force - Standard 1. Nigh
s force is, for an astronaut, in the push-pull knits ( Pounds) 2. Aoderate
3. Low
Unknown
istained force which can be applied by an actu- 	 Torque - Standard 1. High
site.	 This force is, for an astronaut, a Units (e.g.,	 foot-
pounds)
2). Moderate
3. Low
Unknown
.ckage weight (1-0) which can be safel y moved	 Weight - Standard 1. Heavy
between points at a worksiro. ('nits (pounds) 2. Moderate V^
3. Light
ickage size which can be safely handled by an Length, Width, and 1.	 Large
worksite. Breadth (Feet, 2. Moderate
inches) 3. Small
FM = L x W x B Unknown
•ence between actual and preprogrammed actuator Error (E) - Lineal 1. Accurate
(Inches,	 etc.) 2. Moderate
FM = K	 Ex -+Ey +E z 2 3.	 Inaccurate
Unknown
,once between actual and preprogrammed actua- Error - Rotational 1. Accurate
)n. (Degrees,	 etc.) 2. Moderate
F'►1 = K	 Ep 4-Ey 2-W 3.	 Inaccurate
Unknown
ascribing the points around a worksite within Sum of reach dis- 1. Large
in actuator. tances on body axes. 2. Medium
3.	 Small
Unknown
)ver which cargo may be transported. Distance - Standard
Units (Feet, etc.)
1. Unlimited
2. Limited-Medium Range
3.	 Limited-Close Prox-
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i The percentage of the visual field
I I t he FSAS and associated hardware.•	 • • •	 •	 •	 •I • •	 •	 •	 •^	 i Visibilityi
Tkie space taken up by an FSAS once
•	 ^• •
'
•	 •^•	 i• I • •	 •	 •	 • DeployedVolume C
I
The rate with which materials can b
Transportp tween points in sP	 Pace.
•	 I • I •	 I •	 • Velocity I
The maximum car go weight 0-0) that
I Cargo Mast: FSAS between points in space. 
•	 • •	 •
•	 •
Limit
Average time required for an FSAS t
Cargo f	
P attitude after being offset.• • • • • • Stabilization
The maximum cargo volume t-,hat can b,
I
Cargo
P
between points in space.
•	 • • •
•	 •
Size
Worksite The maximum force counteracted in L,
•	 • •	 I •
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• I	 • • • •	 •
l
Stability
(Normal)
I
-- - — -- ---- - ----	 ----
IJorksite
— __ .._ --------------------._ --
The maximwn force cowlteracted in r,
•	
i	
• •	 • • • • • •	
1 • Stability P normal to the worksite.
(Rotation)
C — Cost Measure
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Weight — Standard	 I1. Heavy
Units ( Pounds, etc. ) '2. Moderate
3.	 Low
_
Unknown
Time (minutes,
1 2.
1.	 Stable
seconds) — Standard Moderate Stability
mass and offset 3. Unstable
FM =
	
Tn +Tv +Tr2 Unknown
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I nt orval Nk- a l .^ 	 ltdt in_; Scd to
ze of the visual field which is unobstructed by
associated hardware.
en up by an FSAS once it is deployed.
1 which materials can be moved by the FSAS be—
in space.
argo weight (1-0) that can be transported by are
points in space.
required for an FSAS to return to a programmed
^r being offset.
, argo volume that can be transported by an FSAS
s in space.
rm = (Z of Visual
Field)
Volume — For a Stan
dard Mission (Cubic
feet)
Velocity — For a
Standard Mission
(Feet/second)
Volume in Standard
Units (Cubic feet)
1. Unobstructed
2. Obstructed
.3. Very limited
Unknown
1, Small
2. Medium
3. Large
Unknown
1. Fast
2. Medium
,3. Slow
Unknown
1. Large
2. Medium
3. Small
Unknown
1. Stable
2. Moderate Stability
3. Unstable
Unknown_-
1. Stable
2. Moderate Stability
3. Unstable
Unknown
force counteracted in lateral axes. Force Reacted—Stan-
dard Units(pounds)
1 ,71 = K F x -W
t'orce z ounteracted in rotation about the axis 	 Force Reacted—Stan-
worksite.	 lord Units 011oot-
pounds)
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7.0 PEEVS WORKSHEETS
Following is a complete set of PEEVS worksheets, Steps I through V.
If additional worksheets are required, copies may be made or Matrix Research
Company (Human Factors Division, 421 Kinq Street, Alexandria, Virginia 22314)
will provide them on request.
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DEFINITION
i	 +	 I	 !	 The expected duration of system uset
	
Operational	 operational or "up" time only. The
i	 Lifetime	 placeable consumables or the likliho
t ical subUstem_ or component usually
The upper limit on the duration of s
	On-Site	 ,	 Limit may be imposed by astronaut or
	
• • • • • I • • • • I • •	
Time Limit	 F	 as energy expenditure or consumable
ments.
The capability of an Extravehicular
	
Worksite	
P	
planned worksites. That is, to prox
	
•	 •	 I	 • I •	 Flexability	 transportation between, and stabiliz.
I
	 special hardsite which has no Pwa re f(
	
-1-	 —
Instance from the FSAS origin on thk
	• • • • • • • • • • + •	 Range	
P astronaut EVA ingress egress hatch o
stowed position) to th,^ maximum poin
may be located.
The proportion of the expected extra
	
Environmental	 which the FSAS could operate. Facto
	
• • • • • • • • • • • •	
Flexibility	 tion levels could preclude the use o
The confidence than may be placed ir,
	
• • • • • • • • • • w • + Dependability	 p	
its assigned functions when called u
confidence will result in a requirem
backup system 	pe rform the miss ion
!	 The number of crewmen who must devot
Crew	 Lion to FSAS operations. Their role
	
• • • • • • • ' • • • • 6	
Requirements	 C	 cargo transport, system support, or
Resources required to operate an FSA
	
Expendable	 ing life support consumables, propel
	
• • • • • • • • • I • I • •	
Requirements	 that depletion of the expendables w,q	 P
E	 C -Cost Measure
f
	
01-^^U^ F
RAM	 P - Performance Effectiveness Measure
1.
efinitions of Performance Effectiveness and Cost Measures
UNIT
DEFINITION h
interval Scale	 Rating Scale
•ation of system usefulness. 	 This refers to
Time	 Standard-
1. Unlimited
'up" time only. 	 The expenditure of irre-
Units (years, 2. Short termgables or the liklihood of failure in a cri-
months,	 etc. )  One time
mponent usually delimits 	 measure.ormitsco
— _
Unknown
L. Unlimitedon the duration of stay at a worksite.
Time - Standard
)osed by astronaut or system constraints such
Units	 (hour s', 2. Limited-Long Term
liture or consumable replenis}unent require-
minutes, etc.
3. Limited-Short Term
Unknown
-^ -	 - 1. Unlimited
f an Extravehicular System to be used at tin- 2. Limited-Special
s.	 That is, to provide translation and Interface
etween, and stabilization and actuation at a 3. Prepared Worksite Only
o specia l hardwa re for FSAS interface. Unknown
ie FSAS origin on the prime vehicle (e.g., 1. Unlimited
Lineal - Standard
.gress/egress hatch or remote manipulator 2. Limited-Medium Range
to the maximum point at which a worksite	 Units (miles, feet, 3. Close Proximity
etc.)
Unknown
)f the expected extravehicular environment ire 1. Unlimited
, ould operate.	 Factors such as high rad.ia- 2. Limited (Specific
.d preclude the use of certain systems. conditions)
Unknown
hat may be placed in a system's performing Reliability - Stan-
1. No Redundancy Required
ictions when called upon to do so.	 Lack of dard Units (MBTF, 2. Redundancy Required
result, in a requirement for a. redundant or 	
etc.) Unknown
erform the mission.
• ewrrien who must devote full time and atten-
-rations.	 Their roles might be actuation,	 Number of Crewmen
system support, or backup operations.
• ed to operate an FSAS per -nit time, includ- Weight per Unit Time 1. Low
consumables, propellant, -tc.	 It is assumed (pounds per stan- 2. Medium
^f the expendables will prevent FSAS use. dard mission) 3. HighUnknown
,ctiveness Measure	 LQLDOUT FRALA 2
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re ct^
oati ^' o to . ► +
•.r
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MEASURE PEFINTTION
i Backup
systems required to safely tern
Emergency given a major subsystem failure. 	 Of 1
• • • • •	 • • • •	 i • • • Provisions
p
safe return of an EVA astronaut to thk
Farth (1-0) weight of the FSAS, less
•	 • • •
I
•	 •
I
• • • • • • Mass C
Maintenance
Percentage of time in orbit when the I
C tive because of servicing, preventive• • •	 • .  • j	 • • •	 • • • Time^
i
Requirements
pair.
Amount of space occupied by the FSAS H
• • • • • • • • • • • • Stowed Volume C figuration.	 This space will def ine r1
FSAS transport and orbital stowage.
Average
The average rate at which an FSAS will.
• • • • • • • • • Translation P
In some cases an FSAS can traverse at
ever, safety, comfort, and rate of exVelocity
must be considered.
The maximum acceleration/deceleration
Translation FSAS.
• • • • • • • • ^	 • • • • Rate P
Control
Average time required for an FSAS to r
I Translation attitude after beiig offset.• • • • • • • • • • • • Stability
p
l
Rate with which an FSAS can change di i
Translation stacle, to select a different worksitk
• •
I
• '• •
Maneuverability
P
programmed flight path.
^QUj FRP`ME	 C — Cost MeasureOL	 P — Performance Effectiveness Measure
III Definitions of Performance Effectiveness and Cost Measures
UNIT
DEFINITION ICK
Interval	 Scale hating,	 Scale
cems required to safely terminate the FSAS mission 1. None Required
jor subsystem failure.	 Of primary concern is the 2. Integral to System
n of an EVA astronaut to the prime vehicle. 3. Extra
Unknown
1 weight of the FSAS, less expendables. Weight (1-0—For a 1. Light
Standard Mission 2. Moderate
(pounds, ounces, 3. Heavy
etc.) Unknown
of time in orbit when the FSAS will be inopera— 1. None
;e of servicing, preventive maintenance, or re— 2. Infrequent
3. Frequent
Unknown
,pace occupied by th e FSAS while in a stowed con— Volume — For a Stan 1. Small
This space will	 'ne the requirements for dard Mission (Cubic 2. Moderate
Sort and orbital stowag.;. feet,	 etc.) 3. Large
Unknown
rate at which an FSAS will move between points. Veloc_ty — Standard 1. Fast
ses an FSAS can traverse at a higher rate; how— Units (Feet per 2. Medium
ty, comfort, and rate of expendable consumption second) 3.	 Slow
risidered. Unknown
acceleration/deceleration rate available to the Acceleration, Decel 1. High
eration — Standard 2. Medium
Units	 Feet per 3. Low
second ) Unknown
ae required for an FSAS to return to a programmed Time (minutes, 1. Stable
-'ter being offset. seconds) — Standard 2. Moderate Stability
offset 3. Instable_
IN, = 1^+^+Tr, " Unknown
1. High
--
4hich an FSAS can change direction to avoid an ob— Angular Accelera—
select a different worksite, or to follow a pre— tion — Standard 2. Medium
flight path. Units (Degrees P t! " 3. Low
second2
Effectiveness Measure	 FO LDOUT FRAME
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MEASURI': DEFINITION
The maximum force which can be applic,
Actuation Force P worksite.	 ;; p is force is, for an astr
(Normal) direction.
The maximum sustained force which can
Actuation Force ator at a worksite.	 This force is, f
i (Rotation) P wrist rotation.
Worksite
The maximum package weight (1—G) whic'
•	 • I	 •	 I • I	 • • • 'Mass Handling p
by an actuator between points at a wo
I I i Limit
Worksite
The maximum package size which can he
• • • • • • • Size Handling 1'
actuator at a worksite.
Limit
Average difference between actual and
Actuator
position.
• • • • a • • • • Position P
Accuracy
Average difference between actual ani
I Actuator
for orientation.
• • • • • • • • • Orientation I'
Accuracy
The surface describing the points aro
Worksite
Reach P
the reach of an actuator.
• • • • • • •
- -- -- 
--Envelope	
— - ---------	 ----	 --	
-- -____._---
The distance over which cargo may beCargo
• • • • • • • • • Transport 1'
Range
^O^^OVT	
C — Cost Measure
P — Performance Effectiveness Measure
POP-
Definitions of Performance Effectiveness and Cost Measures
UNIT
VF,FINITTON CK
Interval Scale Ratine Scale
furce which can be applied by an actuator at a Force — Standard 1. High
his force is, for an astronaut, in the push—pull Units (Pounds) 2. Moderate
3. Low
Unknown
sustained force which can be applied by an actu—
	 Torque — Standard 1.	 High
)rksite.	 This force is, for an astronaut, a Units (e.g.,	 foot— 2. Moderate
ion. pounds) 1.	 Low
Unknown
p,ickage weight (1-0 which can be safely moved 	 Weight — Standard 1. Heavy
;or between points at a worksite. Units (pounds) 2. Moderate
3. Light
package size which can be safely handled by an Length, Width, and 1. Large
a worksite Breadth (Feet, 2. Moderate
inches) 1.	 Small
FM = L x W x B Unknown
ference between actual and preprogrammed actuator Error (E) — Lineal 1. Accurate
(Inches, et^c.^ 2. Moderate
FM = K	 Ff ^xl-+Eyl+Ez2 3. Inaccurate
Unknown
ference between actual and preprogrammed actua— Error — Rotational 1. Accurate
rion. (Degrees,	 etc.) 2. Moderate
FM = K flap 4E y2+E 3. Inaccurate
Unknown
describing the points around a worksite within Sum of reach dis— 1. Large
f an actuator. tances on bodv axes. 2. Medium
3. Small
Unknown
-e over which cargo may be transported. Distance — Standard 1. Unlimited
Units (Feet, etc.) 2. Limited—Medium Rannae
3. Limited—Close Prox-
imi t
e	 POLGOUT FRAMEEffectiveness Measure
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VIV17
} The percentage of the visual field wli,
the FSAS and associated hardware.
• • • • •	 I • • • • • • • Visibility 1'
The space taken up by an FSAS once it
Deployed
• I	 • • • • • • • • • • • Volume C
The rate with which materials can be i
' Transport
1 )
tween points in space.
• I •
i
• • Velocity
The maximum cargo weight (1—G) that c;
Cargo Mass FSAS between points in space.
• • • •
• •
Limit
P
.Average time required for an FSAS to ►
Cargo attitude after being offset.
•
i	
• • • • • Stabilization P
i The maximum cargo volume that can be
Cargo between points in space.
• I	 • • • • • Size
P
Worksite The maximum force counteracted in latk
• • • • • • • • • • Stability P
(Normal)
The maximum force counteracted in rota
Worksite
• • • • • • • • • Stability p normal to the wol•ksite.
(Rotation)
FOLGOUT FRAM E C — Cost Measure
P — Performance Effectiv eness Measure
W	 01FWW-
)efinitions of Performance Effectiveness and Cost Measures
U`I T
DEFINITION C K
Interval Scale	 Rating Scale
f the visual field which is unobstructed by I-M = (% of Visual	 1. Unobstructed
ociated hardware. Field)	 2. Obstructed
3. Very limited
Unknown
Volume – For a Stan	 1. Smalltip by an FSAS once it is deployed.
dard Mission (Cubic	 2. Medium
feet)	 3. Large
Unknown
rich materials can be moved by the FSAS be– Velocity – For a	 1. Fast
space. Standard Mission	 2. Medium
(Feet/second)	 3. Slow
Unknown
Weight – Standard	 1. Heavy*o weight (1–C) that can be transported by an
^nts in space. [snits	 (Pounds, etc.) 2. Moderate
3. Low
Unknown
j uired for an FSAS to return to a programmed Time (minutes,	 1. Stable
,eing offset. seconds) – Standard	 2. Moderate Stability
mass and offset
	
3. Unstable
FM =	 T	 +T	 }-Tr 2 	Unknown
­10 volume that can be transported by an FSAS Volume in Standard 	 1. Large
in space. Units (Cubic feet)	 2. Medium
3. Small
Unknown
,c counteracted in lateral axes. Force Reacted–Star.–	 1. Stable
dard Units(pounds)	 2. Moderate Stability
FM = K	 Fx -+-Fy +Fz ')
	3. Unstable
–	
_._
	 ------._,—
Unknown
ce counteracted in rotation about the axis Force Reacted–Stan–	 1. Stable
orksite. dard Units (Foot–	 2. Moderate Stability
pounds)
	 3. Unstable
rJnknown
tiveness Measure
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tae velocity for translation subsystem. 	 If
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its* weight grv.,n	 for a-
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